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Use  of  Antl-corroslon  end  Antl-foullng  Paints  Baaed  on 
Coal  Tar  or  Its  Mixtures  With  Phenol  or  Fpoxj  Resins 


Ry :  *?.3.  Izral*yants,  and  A.K.  Muromtsev 

(State  Sclentific-Sxperlmental  Institute  of  Mineral 
pigments ) • 

Coal  tar  and  varnish  based  on  coal  tar  are  widely  used 
In  paints  for  protection  against  corrosion  on  the  submerged 
oarts  of  ocean-going  and  river  boats  (1-3),  underwater  struc¬ 
tures  and  underground  pipe  lines  (4).  This  Is  due  to  their 
cnespness,  ease  of  application  to  a  surface  that  has  been 
roucrhly  prepared  or  which  bears  patches  of  other  paints  and 
th*lr  significant  durability  against  the  effects  of  sea  and 
fresh  water.  However,  paints  made  with  only  coal  tar  as  the 
binder  (or  a  varnish  based  on  It),  dry  out  comparatively 
slowly  and  form  coatings  which  ere  susceotlble  to  the  effects 
of  ultraviolet  rays  and  to  oils.  The  mechanical  and  physical 
properties  of  the  coatings  alter  greatly  In  the  process  of 
aging. 

The  durability  of  coatings  based  on  varnish  or  tar  can 
be  increased  considerably  by  adding  layering  plrments  to 
them,  for  example,  aluminum  nowders  or  a  mixture  of  tar  with 
ft  various  natural  or  synthetic  resins  (5-18). 

V,e  conducted  experiments  for  the  purpos*  of  comparinr  rh* 
properties  of  paints  based  on  pure  coal  tar  or  varnish  and 
tnose  based  on  their  mixtures  with  phenol  or  epoxy  resins. 

As  raw  material  we  used  varnish  of  th-  "Naval'1  rrpde  (OCST 
17C9-50)  with  viscosity  of  150  arc  according  to  ’r7-4,  medium 
t-mperature  tar  (GOST  1038-41),  phenol -formaldehyde  resin 
no.  101  (TO  KKhP  4137-53)  and  epoxy  resin  ^D-5. 

Tests  were  done  on  anti-corrc slve  paints  C-^T-SS-gl 
(coal  tar  varnish  with  aluminum  powder),  I'r'-ll  ('''lend  of  cot:l 
tar  with  phenol  resin,  plaatici-er  and  alur  lnum  -'owder )  and 
W-1  (coal  tar  varnish,  epoxy  r«Mr.  poly^thlen*  ■'cly'>mln*  a s 
a  congealer),  as  well  as  anti -foul in~  paints  N",-2  based  on 
tar  with  medium  malting  temperature, and  rosing  ni.r.'*»ntei 
ooo«r  oxide  and  organic  toxins.  Test  data  ar*  rrlven  In 
aM<*  1, 

It  can  ’■'e  s«»n  from  table  1  that  tha  lowest  rlrld!ty 
and  excellent  elasticity  i«-  found  In  a  coatin'*  of  th»  neint 
r-^-SR-Sl.  a  coating  of  th»  antl-fo-  lln  -  paint  >**»-?  rrov*d 
to  b*  the  best  for  hardness  snd  th’  ror"'  for  inn-ct  «* t- r r *•  h , 
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coatinr  of  the  r^lnt  KP-'f  rav*  iniexes  for  els- 

st  >l*y  *nd  Impact  str*nrt.h  *nl  was  'r*lr»ly  safc tsfactory 
:  o~  rlridlf.v.  ?h*  rigidity  of  a  coat'np  of  th*  eooxy-coal 
!«"  nntnf  ^y-l  «n<*r**?ed  significantly  aft«r  3C  days,  hut 
*“4  th*  *a;n*  time  Ha  elasticity  res  lo’.v*r*d. 

Aid*  t!  on  of  n'n*r»ol  or  **'oxy  r*«1ns  tc  coal  ‘.^r  or  vrr- 
••’«■*  a  *rn*  fear4  ly  !ncr*i»?e?  t:i*  r*  t*  of  drytn**  of  paint  l«v- 
*.'S,  *11  th*  p"!n4r  listed  In  ta^l*  1  hav*  much  \  r*-’ t  :u* ; 

\  i*y  may  h%  ahr01*i  over  nhospiV' t’  zees.  !‘ae  ffckn*'*?  of  >»n 
*'  ~ht-lay*r  con:  In.’  comes  to  anoroximat  ely  4 If  microns. 

*h*  rain*.  ■>-1  made  (accord! nr  to  a  na*  formula)  vita 
e;d!tion  of  solvents  lr  small  ^j»;.nt H1*s  form?  a  s'nrl*- 
] pyer  aonroxlm* * *ly  100  micron?  thick. 

ih*  oil  reslstanc*  of  ?r  !n4«  was  det*rmin*d  by  ta* 

.1  t ha  external  anpepr*nce  of  th*  coating  aft'r  It  V**s 
stool  In  petrol  *nr:  for  a  month.  It  was  also  :et.*rrin*d  t*v*t 
th*  oaints  C-^f.-SrB-Sl  and-K*V2  have  unsatisfactory  oil  r*- 
s* stance,  1  F-ll  and  I'F-,r  have  satisfactory  o’l  r*sistor.c-, 

-lie  ^-1  has  extremely  pood  oil  resistant  q:.r»1 1  ll*r».  I- '*- 
oratory  tests  of  coatings  in  tnn  voter  and  in  3  -  s?lt  solut;  or. 
plowed  that  in  the  given  mediums  th»se  paint  ccatirus  huv*  ex¬ 
cellent  orotective  properties  (tahl*  ?)• 


For  the  purno*-*  of  showing  th?  der.re*  of  distribution 
of  corrosion  during  mechanical  denar inr  of  the  paint  layer 
through  to  the.  metal,  tests  re  re  conducted  ^or.  a  system  of 
vf  rnlsh-pelnt  coatlnrs  has*!  on  various  layer-Xor-nerr  •  for 
this  purpose,  painted  ate-*!  samples  mee?».r.lnr  ICO  X  5C  rrr. 
v*r*  taken  and- the  coatlnr  r*mcv*d  over  a  1  sn  c*.  ^r*n. 


which  th*  fannies  wer-  t***  *  i  ?r.  free  s  w«>r  and 


a  sal*  soli, 


.ton.  Test  r^flt?  are  .riv*n  In  t- bl*  3. 


A  coatlnr  oP  paint  C-t «^:--fl  wp-s  also  t***t*i  nier 
conditions  of  cathode  shield! nr  for  ?5.r  dpys  Icoefr.*  th?  c>- 
ne« s  ?{?0-f':6C  microns);  pos'tlv*  r*s- Its  w*r*  oM.fin*d.  '*nch 
:.ests  of  coatlnr  systems  of  anti-corrosive  paint*  C-1®?-*  .**-fl , 
7K-X,  KK-”  and  Kr’-ll  ,  anti -foul! nr  oalnts  npkf  b-*z-79  *.a4 
•Tr-53 ,  as  wel^  a?  th*  anti-fcullng  paint  applied  over 

*thanol  oaint.  T'/fT-40  were  conducted  on  a  st*ni  !r  th*  ’’lack 
ea  (in  th*  vicinity  of  Sevastopol  end  ukhimr- ;  .lurin'*  one  or 
two  summer  seasons. 


The  tests  confirmed  that  4 a*  rpint?  C-*T-.  ^-i  1,  r’K-l  , 
V .-’-ll  and  KF-V  have  high  anti-corro?l v«  propertl *« .  7h* 

anti-fouling  paint  X'*-2  proved  to  :**  lnrff-*ct!v'  U'cilfn.", 
was  detected  on  cu-40"  of  the  coetinr  s;rfac*  after  one 
year),  excellent  r?s-lts  were  obtained  v.lta  *■**  .‘inti- 
fouling  paint  79  nok. 
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Tab)*  2 

results  of  tests  of  C&atlng  Systems  In  Fresh  We  ter  and  in 

2>f.  Solution  of  Sodium  Chloride 


a 

*  -  * 

«  4  i  .  V  < 

Dur 

Appearance 
after  testing 

Adhesion 
after  test 

Coating  System 

nans 

mic¬ 

rons 

atlo 

mon¬ 

ths 

in 

water 

in  ” 
NaCl 
solut • 

In 

frt'sh 

watotr 

in  3* 

NaCl 

solution 

41avers  of  paint.  0-8T-28-2 
*4*  r  layer  tar  varnish 

I  layer- point  8-1 4»  I  layer 

no 

change 

no 

change 

satis 

f  8Ct 

satis 

factory 

r,s lnt  79p, •  . . . 

*  layers  0-8T-28-2I  4 

2  layers  7-9.ppk . .  . . ••••••*•. 

«•  mm 

ieo- 

200 

54 

19 

same 

same 

ory 

same 

same 

6  layers  KF-V42  layers 
^ppk#. . •  •••• . . 

200- 

240 

21 

tt 

cracks 

seen 

tt 

ff 

6  layers  KF-TI4  2  layers 

tt 

entl-fouline  saint  KhS-79, , 

500 

21 

«*— 

tt 

•• 

6  layers  5K-I4-2  layers 

400- 

no 

no 

excel 

.  excell 

79ppk . . . . 

450 

21 

change 

change 

ent 

ent 

6  layers  KK-I4-  2  layers 
anti -fouling  paint  KhS-79*. 

400- 

475 

21 

same 

hair¬ 

like 

same 

same 

I  layer  Phosphatizing 
primer  VI -022  +  5  layers 
^-1+2  layers  eriti-f oulint 
nalnt  KhS-79*,. •••••••••••< 

530- 

560 

21 

n 

cracks 

after 

17  nos, 

same 

ft 

«t 

I  • 

Note:  Paint  8-1  is  an  anti-corrosive  paint  bes®d  on 
oolvvinylbutyral ;  **9 p  is  a  paint  of  the  KhS-79  tyr>»  bas*d 
on  oerchlorovinyl  resin;  79ppk  is  an  anti -foul Inr  o» !nt 
based  on  tar  varnish,  colophony  and  synthetic  resins. 

In  no  case  was  a  trace  of  corrosion  detected  on  the  m*tal. 
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Table  3 


Results  of  Teats  of  Various  Coating  Systems  with  Damaged  Areas 
in  ireah  V/ater  and  In  3#  Sodium  Chloride  Salutlon 


Coating  System 

^xt-rnal  apoearance  of  coating 
after  6  nonths  in  water  or 
solution 

• 

- 1 

i 

In  water 

r - 

in  3£  NuCl  Solution 

6  layers  *K7.hS-40  4- 
?  layers  anti-fouling 
paint  KhS-7S, 

Coating  pres¬ 
erved  without 
change. 
Adhesion 
excellent. 

Coating  oreserved 
without  cnange. 
Adhesion  excellent. 

5  layers  0-BT-2S-2I  4- 
2  layers  antl-foullng 
oaint  Kh-53. 

same 

same 

1  layer  phoaphatlslng 
orlmer  VL-0224  4  layers 
rT>72T*+  2  layers  KCh-528 

« 

Peeling  of  film 
near  damaged 
areas.  Spot  corrosion 
detected  under 
film. 

I  layer  ohoaphetltlng 
orlmer  VI -0224-  4  layers 
Kh-7?0  clnnamate +2  layers 
ant  I -fouling  oaint  KhS-79. 

tf 

Feakened  adhesive 
strength  around 
damaged  parts. 

Traces  of  corrosion 
under  film  not 
detected. 

N  ote:  FL-72I  Is  a  butylphenol  oaint#  KhS-720  is  a 
clnnamate  antt-corroslon  paint  based  on  the  copolymer 
A -15-0.  KCh-528  Is  an  anti -fouling  oaint  bas-d  on 

butylrubber.  SKZhS-40  Is  an  ethsuol  lint  ->1  •  !  with 

Iron  oxide. 


